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(54) DISPLAY OPTICAL DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a dispfay optical device having an optical system of which constitution is sample, of which F-number is small 
to be bright and which is compact and has high efficiency In a method using a single plate type device and a color pixel time division system. 
SOLUTION: This display optical device is equipped with an illumination opticaJ system where light from a light source is separated to a different 
direction by every specified wavelength area and the separated light as flluminating light is shifted to illunfiinato a display panel and a projection 
optical system where projected light from the display panel is projected/and )s provided with a relay optical system relaying the separated 
illuminating light to the display panel. 
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iirE»«i*Jh,fc)iw**«rE«*/<*^'^'j u--r*y 
[»««3] strE->'J>y-ui';<ru-f$2S!2 

ifs iraEi^«^iSI=J:«a»*¥3R<DF-?-V/<-C!>*it^ 

[tt*a5] 8irE**/<*^n±sits««*^--(;fc* 

fl)3ifc$RiTaroaftfi«si=RJS:ofc:^iRiic»a-ri)*s 
^fSfc-f ~ii««5©t^rih,*^i=E»©*3% 

[000 1] 
[0002] 

[0 0 0 3] in*wi=i±. «infa*/<»;i'Si^ih>»*>* 

US RQBftizjEjLT 116315 (^ mSttin^t^^)U± 



[0 0 0 4] ESI*, «£*©-C5-Cfc«v.<^7PU>X 
CHI*. ^H¥4-6 05 3 8<»»Sl=E»*ih.-Ct^5 

ItS^/f^^Pl 6$i«tf&L. SXftirRffi. Gffl. B 
RQBjZfe^JSILfct©^. fta^RQBftlC^xri 

lfi*roT-ri; B U>XT U-f 6 1 ©«--7-f a u>X 
6 1 al:A«S-|*. ■€-*l^'ilia*/<*;H 6©Rffl, Q 
ffl, Bffl©l^Jlll=«*•r«J:5l=L•Cl^«. =*ll=J: 

y. 3ai*©ai^fi8w*ff5»A<-e*5. is. piHov-r 

^ a u>X7 U-f 6 1 aK:*5i/<*^u 1 6 ©£fel*. Bl 

[0 0 0 5] 0 91*. 1^e8¥9-3 1 8 90 4#^«l= 

HI=»-*"J:9l=. =C'ef*T-f4rnUi/XrK6 20 

T'T^J-aL/VXe 2 a-oafcy, 3lfeSl*^b©3fe9* 
R Q B 3 0-C(*>S: < R G B R Q B "•©)i©llll(l^©jl|& 

T'f^?pu>X7u-f 6 23itfa*/<*;n 6ose 

I*. BI*$*BSL-Cl.^«, 

[0006] «M¥4-60 5 3 8#4k«teE« 

s(=ji««:9ii!iJ: y^>i©«rE»iis^*^Ait$ 

<i. i?rEaa9s^*T-i=i*ffls:i=R'5E5ftaT?2ja'*"* 
it[E&j^%$%%«i::itKEeir«isasn#a]!)^AS$ 

;h.v ]tlE»A«^?<03fctljlt«il=l*1tlE%aS^9R? 

*aaLfcmE«-it«*ttris«TviiM±-T?^fit?*i.fc* 

[0 0 0 7] r©fl|rt^^tt*©l.>*5»»>«*9-7'f;i'^ 

-:firSicj3ixTi*, s*/<^-.;n=RQ B-f *v-e*v©»/jN 
Tiin3t$ R a B«fi(=«g y iA%«:»3fit J: y tt» 

[000 8] C©<^^&RQBimi=MA//£a3R$^ 

oaa*/<*jnci3i>ri*. t^*5i>-6*tt»2fcfty <J36< 
&, is3Ra*JtA!>-r»ja<i^*>»*§3ffi»strgst©K 

[0 0 0 9] C©<l:7<t611««^81:i&3t^:Lri*. 9>l 
^ttf7-f y V^Xtt©tlX-C»«, J. A.Shinilzu, "Sinj 
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le panel reflective LCD pro jector, 'Part of the IS&: 
T/SPIE Conference on Projection Displays V.SPIE Vo 
1. 3634. 197-206, 1999. (CCIt*#VCt*4tt < . RGB© 

[0010] 

[001 1] -«wi=*, nt«afcyi--o<D 

fc y iz-ooDT-f p u i/X$j*o-7 ■< ^; n u>Xr u 
-f roa^ (1#B8¥ 9-3 1 8904 ^^Amzti9i * 

[00 12] -tLT. ±E^B5¥4-60 538*ii« 
tlST-f ^' P U>X7 U-<l= J: yjSEflS^m^-O'S-E^f 

[0 013] H8^f>H9fl>«fiEAf», ±Et>ih>l«>4 

RQB*-fero3tt»roiii3R*KlH-r4*l=ft5©-p, if 
Jtty* aj5/<*;n!i**s^bi>fcy» /hsit-r 

[0 0 14] ±aLfclHie::^'JXA$ffli>5fll 
fitlcfct^TI*, RGB lc»a LfcS8W3t(»*Jte»l::fcl^ 

[00 15] 



[0 016] tmiRi»it:9%it. ims^tt^^fe 

F:*-i//<-fl)«'>««**fctt<t Lfc-r 

[0 017] «fc, fiFEB5W3t¥«l*. jE*fttt»(OIal 
e:/yXAlzJ:yffiEi>«S4ifcHM3t*S'7 ht«* 

[0 0 18] sfc, iJERiwjt^^i** 5:l^lrl^^i:«fl 

[00 19] 

[«W(D«lSa)3^!!Sl iaT> *«HJ(D||lSro}gSllioi^ 

nmtzni^Xs ittfta-cfey* 2tt3itai*wyHt? 

J:5ICE11**1-S'J:7U^5'— T?i55. 7(ty7 

» 1 ai; 'J 7 u^; $t'-23&ve,a)jt(=^*ti,««n«ai; 
uv I R*t» h7-f;i/5»— 7©a:^ (H<d4:S^) 

«SI=»1 U:/X7U'f4, il^ttt*vT«2U>X7U'f 
6» *©lt»l=PBS:'yXA7U<<3&l^Ste**5# 
U>X8*<Ka$*lTt^S. 

[0 0 2 0] <ffc\ :ic-ci*a^L<tt^*<. S51 u>x 

y, »2Ut/X7U'f 6I*» »1 U>X7U'f4i:tt* 

^<7$I-2)6^6fl)J^<D«3^t«SiA*^T♦^*l, 3feffliai;u 

[002 1] *fc, »2U>X7L/-<6fcafe**5-a-U 

>xaicj:y» afeA*?ii-u>X8<Daa-f««^<4a 

)fifi5i=. »i u>X7U'f 4fl)^-fe;K0«tA<a'Sy^5 

J:5I=LTL^5. *fc. PBS:/'jXA7H'3<0ftib 

yi=. jRi u>x7n*4©ttwi=:aa«TiBitfTift^** 

[0 0 2 2] !H±a>%^ U>X7U-<'436^&a*a^*5l* 

afe$*3-ttix>X8o«j«tt«*ai©«iBfcu -tw 
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S, jgi S/'Ji'^-uvXTU'Ci o®a;|iiic 
f4» »1«!)flllS*TH2VhUy^B5W**«fc»0:?-^ 

[0 0 2 3] f LT. mte^*>-a-U'>X8t7^-;uK 
u:/X9t<Diai=. R (*) , G . B (ff) ftl 

R, Q, BAH+vf^iR^tofcffi^-csBa^iiv ate* 

OI=H31-r«<fc5l=L-Cl^-5. if'f^'n-f'y^S? 
[0024] »1«>'Ji/4?-U>X7U'f 1 0|Zj:y. 

gE2 0!)«meti*, ftjaf *»2->>;>y 

-U>X7U-f 1 l*<BBa**fCl^«). wC-CI*±Ei'' 

©ftS$RQBSt«^t=3t*. »1 vU>^f-lx:/X 
7U/-fl Ofl)#i/y>y-U>Xl 0BlcAi**1ir, -t 

*. o*y, »i i/'j:/^<'-u>X7U'-i' 1 oa)«siE 
isi$RQB»o!>flai=«L-ca«)icas-r5»-e, 

y vy-UVXC-?* R Q B 0) 3 h ^-f 

[0025] -eLTs ±E^f-f^^p-f »^<^s=5-i=<fcy 

b0))tl|-C|[-rROB<&fitt« !f[1 OHtlB-ettiiU M 

lziS.9(l>9^^*y'J>^—^>^7l'^^ oi=J:y. »2 
(omst: R <3 B !• 9 -f :^«i=JSWS*i,-ci-^6»)b<» 

[0 0 2 6] ±&l1tJi:5iZ, |f{2a>ftSiSft(=tt. 

2 2,ij >^_Ui,X7U'f 1 1 A^1t$*t"CI.^6. =0 
g[2->y>^r-U>X7U-f 1 1 I*. RGBfl)S-±jfeia 

f^fflt*. Cih.f=J:y» •5r'f^P-<y^S7-i:»l;> 
y u vX7 u-f « F ± v/^-©»'>$ g 

[002 7] 031*. a2 5'yi'y-u>X7U'froff 
fflSS^-rSiWHTJfcS. 15113 (a) ir^-rj:5l=, ^1 
•>y>5?-U>X7l"< 1 0©^A<I3M**V> se2 5/y 
>y-U>X7U'f 1 1 A^EKSiiXl^ttt^a^l*. » 
My'jy^—U^yXTlyi ^ 0(D€-->'J UVXl 
0 aa)itt<ORQBa>j£A<yASA]!l<:^»<i&y, ttSE 



[0 0 2 8] ^-tvlcWLTI^H (b) tz^t^'it:^. « 

2S/y>y-u>X7u-f 1 1 *<Ea4*tTt>*a-& 

I*, ^0)^'>>J>^f^-l'>y(^ 1 aaaftttRQBOft 

fta-r«yu-*it»^f»a»«*»©F-*'>/<-f» 

i/X7U'n 0i:m2*>y>4''-UVX7U'f1 1 

[0 0 2 9] HI icRoT. a2->yi/!S''-u:/X7u 
'f 1 1 m<o±l3) iwi±. iHHE:^yXA-efc4jE 
ja^^ttjeroraftttt^'yXAi 2atfy u-at^^JSi s** 
sR^n-coe. 314. »2©fta^tt 

aro^3©«Mt*itfil=-r«fli#*t-5. zhizi: 

y. as2rofllffii=BiW4ih.*:RQB©;^h^'<::^*» Si 

iWCt^, *fc. iafttt:/yXAi 2ii, 

e$1*«*l=J:y» iHWfa«6<»B (•✓^K) U »3 
©{ftBB© ^©{ftSI= ^-^1= ROB (DUttfilSmtiii J: 

[0 0 3 0] yi/-3t^a^i 3<oat:* (h©±;^) 
li. PBS (w^ti-Ax^y-y*-) ^y;fAi 43()< 
Eas^iTt^*. c:©PBs:/yXAi 41*, ~mzs 

jtinau:y7ui7^-2j!i^&©jtit, ±34UfcPBs 

^•jXA7l/'<3l=felt««Jt«»l=J:oT, PBS:^ 
yXAl 4l=«LTIilSS«3ttaijtt.*VCAJ>t1-5. 

■t-©f=«>. pBs-::^yXAi 4(:<fcor. Jt(*■^•©^S^ 
[00 3 1] tts^/^^^wi 6tt£itsf«as^/<^^i''e 

TS*ffi*Ii«*-i±fcy (ON) , |iI«j*1*tt3S^ofcy 
(OFF) LXSW-r*. Zmtt. OFF©S«il6l* 

PBSz/yXAi 4fcH«*«. s®3fe©**-efe*fl> 

T?. wCTffiJW**lTitaffil'^tH**t*. ON 

©s«3fei*p(iJ!6i=K»**vcL»«©i?, PBs::^yx 
A1 4l=R-3TC=*aat. *© (H©S»ro) i8» 
Jt^3^1 7lrSiJ5. C©!Slg}fe!^»1 7lzJ:y. 

6©assi««A<Hg%ue:i^x^^y->icia»**i 
[0 0 3 2] <E», as*/<*;n 6 fc Lri*. i^rui 

j«5ia35/<+;H=iaS**t«K-CI*<i:<s «!l^liDMD 
[0 0 3 3] H4I4, mA^-:f<jXJ^omnt»<'>^Vi 
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[0034] xt, (b) icgi-rj:5tc. rafttt:^ 

'JXA1 2A<£[5HE-r«i:> •t!h.tlti:-CBaW3ftL4<ra 

fttt:?yxAi 2-ciiSfu, a5p/<*;n 6±©*a* 

[00351 BH <d) tC«RrJ:3l=. Hfttt 

T^ijXAi 2A<Ei=lsei>t:, rawi 2b©-o)!i<figM 
h^-<:'i*^rfitt'-^i:«i;»y. BBW3tLi*±ra» 

/<*;n 6J:«)Stl3a«tX h'J-f ::^IHW*fif9ttlli: 
[0 0 3 6] (f ) Ic^^fJ:?!::, Efltt 

2*<£SRU a*!JJ;y l/4lsH£-r5.fc, (a) 
0)«(ttl=K-&. DAtt^UXAl 2$|liS-eiliKlslli$ 

[GO 3 7] rrott, e^^^rossWito 
ttSSJ:!!*. Kl±<0J:ai=3O®tt)l3$S5a-e»yS 

*fl)rt»*wy«jiT«iw«ff5. o*y» 

izn. c*i,i=*y*7-«*«ft5**<-e«6. 
[0038] H5tt. x^»y->±l=fe^tsx^5-f::' 

B (a) iZfel^X;^^ U— >2 0±'t?Q©JlJ-Cfcofctt 
-C^rJ:5l=imB (a) a)tlttSl=ES«. lU±a>i):7l=3 



<on#^«!iyfi^x«4»$^7. 

[0 0 3 9] RGBO^IUftiLOJiXllrLrM:. -fl^t 
60Hz, 120H2, B.O:i 8 0Hz<D«-&A<^*l.? 

»m>aiiA>7 N }ata«os«s«ft**«^-\?' d m d ^ 

[0 0 4 0] BI6M:« :4:%ia©S$3t£^Sfi©m2©Sl 
mmmn^tiM^^xm, 1^0 (a) li^ft^ffi^ia. 
1^0 (b) lt^'<Cfa-{yi;z=7-ni&a)VL:K^tt3:'3 

^ffll^Tl^S. (a) icfelxT, 2ttH*L<t 
l^itffi^ W y Ht? J: a l=K«S*v$ y 7 -T? ft 

«♦ *fc» 7i*y:?u<>5-2<D3ife»«ain2a*ad 

J:5l=ffiB*ix, 3fcSai;y7U^7»-2i^&©3tl=* 
-f/l'*--C««. UV I R*'^ h7'(/l9-70yt^ 
[0 04 11 «^U>X5©tt:^|Zlt, 'i>'T{fU-9 

yu-jiP?»Kl 5©AWffi1 5 a J: y AWL, »tfiM 
1 5 b -CiS-iiCWMirtt-S, ZOttam 1 5 b S» 1 © 

[0042] ■f'LT, ^:yT<f\^-90v Kl 5©ltta 

i=. R (jf) , Q (») , B (ff) ^-tL^ivroiSifi^J* 
f^mttofciittEjlSih., -fVryu-^PvKl 

■Yf <7 5^-i?KW*n, -t-^i-^nRftofc^a©*!* 

t?» ^r^^^n-f-y^S^-lSak (BI©T») ©Wi Ui/ 

[004 31 Wl UVXl 8l=J:y, «-fe©Jfel*»2© 
«BI=Xh9'f:'tt«>lHW««*fl5«. ftfe. «2©« 
BiS«l=l*, ^^•^••5»2 U>X1 9AtKB*H-CU 

*LT. asir a2U>Xli, Brffi*^PJJBT?l*<i:l^ 
tttt©u>xmM*w>X7U-fcfc«, ;i::-ci*±is 

df-fi^P-f ry<757-l=*yT«>RQBCfe»«|L. * 
$4©ftaSReBSl=3E7Lfcit$, %^ U>X©fi-U> 
XlzAWd-ti, ^■+lf*tRQB©3*©XKv'f:^i:ft 
SJiSlctTt^'S. o*y, Wl U>X1 8©j|jSiS1S 

SRQB«©ftjsi=«UTa«ri=;K^-r«»-e. ftuv 

XI="3#RQB03*©X h7-<^t«J6*tt*»**-C 

[0 0 4 4] ^^UT, ±i35''-r^P'f 9^55-1=* y 
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h^'f :^3!l<li«3i^•CBaM*^^4. zz-n, BIB (b) 

[0 0 4 5] ±5ELfcJ:?fc. 3C2<D«!iBia«lc 
It, »2 1/>X1 9itffi11**fC05. C(»»2L/:/X 

1 91*, RQB(D*i3t»cD:^fii*<-au-c, H-o:^ 

[0046] mm (a) icRor, SfJ2U>Xi groSi 

1 31*, ^2©«tffifc9ta»iii3ro«atsJtsi=-rs 
tt^rs-r*. -iW=j:y, jf{2<D«ffiiriigw*iifcRQ 

[0 0 4 7] *f=, mnm^:f^)XA^ 21*, 
7'<:'©ft*»i5ii-K¥fT-cft'6iiiKtta xrayiwiaie 

y, IHW««*<»MU K3©«tlIIOif«> 

ttOlct-ttt R G B(D^A<B8W**i« J: ol-l'S «# 
CiK&tS5ia)*liS»»i:ISIfil(Dffffl-efc*. 
34fc\ y U-3ti9S3R 1 3 mcitSUH 5 7-M A^fltS 
Jh.» Jfe|**i&l=STyi!6»f«<^ffl«UTl^«. ZOSWS 

[0 0 4 8] rafttt:?uXAi 2©»» (H©e^) fc 
I*, »3(D«ii2«l-aw<*^H 6aAnE«*4vTl> 

(ON) » Am (OFF) rS. ZOtit. OFFOJt 
tta»i**l«-^. ON(DJfctt*«/<*^H 6 a $32 

U, »a) (B©*:^©) a»3iti¥?Si 7ICEIS. coa 

[0 0 4 9] ±tB«lltt)&6l=J3l>TI*. iftmit^ 
t,©3t$fii}a-^--6?StLT, y>ff P-f'-'^'S^- 
«, I^B (a) tt^f'f^'n-f -yf 5^-l=J:*fe»W£ 
«LTL^«. CCT?I*R (jf) , Q (») , B (W) -t 

R, Q, BA<-t*l^*lllltfofc«#-CES**VCfe9, 
fife*8wA<R, G, B^ii^ixo^-1</a'{y<;Z3 



[0 0 5 0] PIB (b) l*la]^t»-?-(=<^^&^fl 
«*LrL^«. wCTI*IaI8T»*2 1l=J:y, afe*« 
w A< R G B ^ *l©afi««-t?R<E ^ fc^l «-C |El«r 
L, -jfifflttb, <i£SK, Ser©3ttt-C*-rJ:5J=. 

[005 1] «©«. ar^4rRWyi'S9--K*y. R 

Q BWit-cas/^*;!'©^-*!-? *i3 i)-© 1 ro©^«$ 

RQB^-)h-*itl©ie*«l«©3tl=ft»W-t«**<'C 

*, *n««'SofcflffiT?i5iyai-r**<T?* 

loo 5 2] «ts. ±l^«-ll]ft»lll=feH^T»« 

:rwu±©xh9-<'::;^RaMS'»S!i$ii:S:6^t ur, jeh 

ft^^©Afl:tt:^'jXA«SF, lEt^ftttJe (fflU ft©» 

i*«ft) ©:^u;CA«ttffl-r**tT?$«, t*>L, lb 

*yft©tt*<f^«.^t©*ttffluTt, a[35/<*^i'Ji©x 

h7W:/©»»«BA<ISS*4i-CL*5<0"C» 

[0 0 5 3] *f=, :fyXA©lHl«©ft*)yi-, if-ff 

43t^*iFStttt)lB*1*«t.©-Cfey, Xh5-f:^© 

■5??aAUyjff*Ll^ 
[0054] 

[«QQ©$ftjR] H±tiiWtfcJ:?l=. *ftmzi:ixti. 

©3t^s$j*^a5i*gssiasjsflt-r«»4<'e*«. 

[B1I©ffii|l«tt99] 

[B1] *»iQ©«ii()te4t$IB©S!;i ©SiK^tt^^r 

[B2] «l5/y>y~UVXTU'fi:J:5Xh5-f ^ 

IS^©£KQ^B. 

[03] 9i2'>*)>¥-l'>X70^ (Dffmi^tVi^ 
B. 

[B4] i!aA^:^'JXA©[§iiE&{l©i»l»©«l'3'$«A 

[05] x^?y->±f=»it5:!tK7'f:^»»i©»^* 

[H 6 ] :^SI«©%^%^$I3©IR 2 ©Sllfill^tt 

[07] fe«:a©?SS«stWi='T^ftiiWH. 

[B8] t£*©-«-C**T-fi?PU>X7'U"fi:«* 
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[09] tlE*(0<ft©«-C*«'V-f^?nu>X7U-<i:* 

1 3tS 
2 

3 PBSZ^'JXATU-r 

6 gi2UVX7U-< 

7 UV I h:?-fVl'* — 

8 «<a#-b-i*uvX 
9 

10 wi 5/yi'5''~i/>xru-f 
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11 %2'>*)>^-W^X7U^ 

1 3 y u-«¥» 

14 PBS:^'JXA 

15 ■iyT<fl^-9ay]: 

1 6 a*/<*^u 

1 7 

18 %M'l/X 

19 *2UVX 

2 0 

2 1 SSI*?- 

R, G, B y-f ❖n-f-y^s?— 



[H2] 




r 0 
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[B3] 



[07] 
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